Introduction {#S0001}
============

Asthma is a chronic inflammatory disease of the airways that is characterized by recurrent episodes of wheezing, breathlessness, coughing, and chest tightness.[@CIT0001] According to the World Health Organization (WHO), about 235 million people have asthma globally and its prevalence has increased by 50% every decade.[@CIT0002] The economic cost of asthma is estimated to exceed the costs associated with tuberculosis and HIV/AIDS combined.[@CIT0003] In 2012, the prevalence of asthma among adults in Kuwait was estimated to be 15%, with a total of 93,923 individuals diagnosed with this condition.[@CIT0004] The annual total direct medical cost of asthma treatment in Kuwait was estimated to be more than KD 58 million (USD 207 million).[@CIT0004] On the other hand, the mean mortality rate associated with asthma in Kuwait is 1.59 per 100,000 population annually.[@CIT0005] In the United States (US), asthma mortality rate was 0.94 per 100,000 population in 2018.[@CIT0006]

Persistent asthma is controlled with long-term controller medications, particularly anti-inflammatory agents. As with other chronic conditions, adherence to medications in asthma is essential to ensure effective management and favorable health outcomes.[@CIT0007] It was previously reported by the WHO that the average rate of adherence to treatment was about 50% among patients with chronic diseases in developed countries.[@CIT0008] In developing countries, where access to health care and medicines is limited, this average rate of adherence is expected to be even lower.[@CIT0008]

Adherence monitoring techniques to evaluate the use of ICS therapy are currently employed in practice. Yet, each technique has its own advantages and disadvantages. A recent study demonstrated that hair analysis can be used to monitor adherence to ICS therapy.[@CIT0009] Yet, the sensitivity of analytical method for each prescribed medicine was a major limitation.[@CIT0009] On the other hand, indirect measurement of adherence may be classified as objective or subjective. Objective methods include medication electronic monitoring or medication event monitoring systems (MEMS) or electronic devices, prescription refill monitoring, and canister weighing.[@CIT0010],[@CIT0011] Electronic monitoring is considered as the gold standard for measuring adherence to ICS.[@CIT0010] However, the drawbacks of this method include its high cost and limited availability in developing countries.[@CIT0012] Prescription refills and canister weighing are other indirect objective methods for measuring medication adherence.[@CIT0012] These methods can provide population-level estimates and with trajectory modelling one can identify different patterns of use;[@CIT0013] however, they are coupled with drawbacks, like medication dumping, sharing therapy with other patients with asthma, and the need for access to national databases. As a result, the actual amount of the administered dose cannot be easily determined.[@CIT0010],[@CIT0012] On the other hand, self-reporting is a subjective way of measuring adherence. An example of this method is the use of validated adherence scales or questionnaires. These scales are frequently used; however, they may overestimate the actual adherence. In addition, these scales are prone to recall bias and may be affected by poor memory.[@CIT0012],[@CIT0014] Careful administration of self-report adherence questionnaires may contribute in identifying potential problems associated with suboptimal adherence and in determining the prevalence of adherence rates among patients with asthma.[@CIT0012]

Studies from different geographical areas around the world have evaluated the prevalence of non-adherence to ICS among patients with asthma in both developed and developing countries. In the US, the reported adherence rates among patients with asthma ranged from 22% to 50%.[@CIT0015]--[@CIT0019] Two studies evaluated the level of adherence to ICS in the United Kingdom.[@CIT0020],[@CIT0021] In those studies, suboptimal adherence was detected, with less than 80% of ICS taken in 65% of the cases and less than 50% of ICS medication prescriptions being filled among 35% of patients with asthma attending a specialized clinic. In Denmark, among 509 adults with asthma, two-thirds admitted to changing their ICS doses without consulting their clinicians.[@CIT0022] In the Middle Eastern region, adherence to ICS was reported in 25% of patients attending adult pulmonary clinics in Oman.[@CIT0023] Poor adherence was also reported in 55% of adult patients with asthma attending three private clinics in Iran.[@CIT0024] In Egypt, the ICS adherence rate was 21% among patients with asthma.[@CIT0025] However, this rate increased to 55% in those who received asthma-related education.

More studies about adherence to ICS in patients with asthma are still warranted, especially in developing countries, where education and training on the appropriate use of ICS in asthma is still lacking or suboptimal. In Kuwait, the level of ICS adherence among patients with asthma has not been previously reported. Such study is highly warranted given the high prevalence and financial burden of asthma in Kuwait. The aim of this study was to assess the level of adherence to ICS therapy using a validated tool among adult patients with asthma in Kuwait.

Patients and Methods {#S0002}
====================

Study Design and Population {#S0002-S2001}
---------------------------

This is a quantitative, cross-sectional study, designed to assess the level of adherence to ICS therapy among adult patients with asthma in Kuwait. The study was conducted in four urban ambulatory asthma clinics. Kuwait is a Middle-Eastern country with an area of 17,820 km^2^ and an estimated population of 3,892,000 people (2015 estimate).[@CIT0026]

Study Sample and Data Collection {#S0002-S2002}
--------------------------------

Patients were eligible to participate in the study if they were adults (21 years or older), and diagnosed with asthma. Patients who were newly diagnosed with asthma were excluded from the study. The study used convenience sampling strategy. Patients were approached for consent by the study staff who either administered the Medication Adherence Report Scale-Asthma (MARS-A) survey in face-to-face basis or handed the survey to the patient for self-administration. Asthma diagnosis was confirmed with patients or the caring physician before recruitment and completion of the survey. Participation in the study was voluntary and patients were free to refuse to participate or to withdraw at any time without any consequences. Those who agreed to participate were given a written consent form and the survey. Data were collected anonymously to ensure confidentiality. Other collected data included socio-demographics, educational level, and smoking status.

Ethical Consideration {#S0002-S2003}
---------------------

This study was approved by the Student Research Ethical Committee in the Health Science Centre (HSC) at Kuwait University (Ref. No. WMTJ/302). The study was performed in accordance with the tenets of the Declaration of Helsinki and guidelines of the Good Clinical Practice, with respect to the rights and dignity of the participants. All patients provided written consent form.

Measurement of Adherence to Inhaled Corticosteroids {#S0002-S2004}
---------------------------------------------------

The study used a previously validated 10-item questionnaire -- the Medication Adherence Report Scale for Asthma (MARS-A) -- that was proven to have good internal, construct, and criterion validity in English.[@CIT0027] Adherence to ICS was measured using the MARS-A, a self-reported adherence tool that demonstrated good test--retest reliability (r=0.65, p-value \<0.001), internal consistency reliability of 0.85, sensitivity of 0.82, and specificity of 0.69. Moreover, this scale assesses both types of non-adherence: intentional (eg, "I try to avoid using it"), and unintentional (eg, "I forget to take it"). Furthermore, it contains a generic statement ("I use it regularly"), and an asthma-related statement ('I only use it when I feel breathless'). Social desirability bias was minimized using negative statements that portray non-adherence as a normal behavior. The responses were measured using a 5-point Likert scale (1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = Always). Self-reported adherence is reported as the average score of the 10 items (1--5), where higher scores indicate higher levels of reported adherence. High self-reported adherence was defined as a MARS-A score of 4.5 or higher.[@CIT0028]

Translation of MARS-A into Arabic {#S0002-S2005}
---------------------------------

The survey was translated into Arabic using accredited translators who were native speakers of English and fluent in Arabic. Translation was verified for compatibility with the original version in a process of forward and backward translation, performed by persons who were native speakers of Arabic and fluent in English. Face validity of the survey was assessed among five researchers in pharmacy practice for clarity of the questions. Then, the survey was pretested for content, design, readability, and comprehension on 26 people, and modifications were made as necessary so that the survey was simple to understand and answer, yet provided accurate data. Internal consistency reliability of the items in the Arabic version of the MARS-A was determined using Cronbach's α to be 0.79. This indicates that the Arabic version of the MARS-A had satisfactory performance. Permission to use and translate the instrument was obtained from the developer (Prof. Rob Horne).

Data Analysis {#S0002-S2006}
-------------

Data were entered into the Statistical Package for Social Sciences (SPSS, version 23, IBM Corp, Armonk, NY, USA). Both descriptive and inferential analyses were conducted. Reported adherence to medication scores were entered as the dependent variable, with groups of independent variables entered in the following order: gender, age, educational level, and smoking status. The patients were categorized in terms of their adherence level as having high or low self-reported adherence. The results are presented as means (standard deviations; SD), median (interquartile range), and percentage.

Univariate logistic regression was performed to determine the relationship of each independent variable with the overall adherence to ICS therapy. All variables with p ≤0.25 in the univariate analysis were included in a multiple logistic regression to determine the factors that were independently associated with overall adherence to ICS therapy. The results of the multivariate logistic analysis are reported showing the odds ratio (OR) and 95% confidence interval (CI). Statistical significance was accepted at p \< 0.05. For the regression model, response options for the dependent variable were categorized as either "low adherence" or "high adherence". The predictor variables were categorized as follows: (1) age: 18--39 years or ≥40 years; (2) educational level: low \[≤12 years of formal education\] or high \[\>12 years of formal education\]; (3) gender: male or female; (4) smoking status: smoker or non-smoker.

Results {#S0003}
=======

Demographic Characteristics of Adult Patients with Asthma {#S0003-S2001}
---------------------------------------------------------

Of 165 adults with asthma using ICS who were approached to participate in the study, 149 consented to participate (a response rate of 90.3%). The mean ± SD (median, IQR) age of the patients was 41.42 ± 12.75 (42, 18.75) years. Of the 149 participants, 112 (75.2%) were female, and 86 (57.7%) had high level (\>12 years) of education. The majority of the participants were non-smokers (85%). [Table 1](#T0001){ref-type="table"} presents the demographic characteristics of the participants.Table 1Participants' Demographic Characteristics According to Their Adherence LevelCharacteristicsTotal Sample (n=149)Low Adherence (n=123, 82.6%)High Adherence (n=26, 17.4%)Gender n (%)\
 Male\
 Female\
37 (24.8)\
112 (75.2)\
31 (83.8)\
92 (82.1)\
6 (16.2)\
20 (17.9)Age n (%)\*\
 18--39\
 ≥40\
63 (42.3)\
85 (57.0)\
55 (87.3)\
68 (80.0)\
8 (12.7)\
17 (20.0)Educational level\*\
 Low (≤12 years)\
 High\
62 (41.6)\
86 (57.7)\
46 (74.2)\
76 (88.4)\
16 (25.8)\
10 (11.6)Smoking status\*\
 Smoker\
 Non-smoker\
19 (12.8)\
127 (85.2)\
14 (73.7)\
106 (83.5)\
5 (26.3)\
21 (16.35)[^1]

Adherence to Inhaled Corticosteroids Among Adult Patients with Asthma {#S0003-S2002}
---------------------------------------------------------------------

The majority of the participants (82.6%) reported low overall adherence. The overall adherence scores of the asthma patients ranged from 1 to 5, with a mean (SD) score of 3.4 (0.86) and median (IQR) of 4 (3). Approximately three-quarters of the adult patients with asthma reported that they either used the ICS when needed (72%) \[median (IQR): 2 (4)\], or used it when they felt breathless (72.5%) \[median (IQR): 2 (3.5)\]. About half of the participants admitted that they tried to avoid using the ICS (46.3%) \[median (IQR): 4(2)\], or forgot to take the ICS (51%) \[median (IQR): 3 (2)\], or stopped taking the ICS for a while (45%) \[median (IQR): 4 (2)\], or only used the ICS before performing an exercise that might make them breathless (54%) \[median (IQR); 3 (4)\]. Furthermore, about one-third of the participants reported that they altered the dose (39.6%) \[median (IQR); 5 (4)\], or used it as a reserve if other treatment did not work (39%) \[median (IQR); 4 (2.5)\], or took it less than instructed (33%) \[median (IQR); 5 (2)\]. The percentages of the participants who reported that they engaged in each trait of the non-adherent behavior represented by the 10 items of the scale are shown in [Table 2](#T0002){ref-type="table"}.Table 2The Percentage of Patients' Engagements in Each Action of Non-Adherence and the Mean Score for Each Item\*MARS-A^27†^ ItemAlways, Often, Sometimes (%)Rarely (%)Never (%)Mean (SD)\*Median (IQR)\*I only use it when I need it71.82.725.52.5 (1.6)2 (4)I only use it when I feel breathless72.52.724.82.5 (1.6)2 (3.5)I decide to miss out a dose34.918.846.33.9 (1.3)4 (2)I try to avoid using it46.311.442.33.6 (1.4)4 (2)I forget to take it51.016.132.93.5 (1.3)3 (2)I alter the dose39.69.451.03.8 (1.4)5 (2)I stop taking it for a while45.010.744.33.7 (1.3)4 (2)I use it as a reserve, if my other treatment does not work38.912.848.33.7 (1.5)4 (2.5)I use it before doing something which might make me breathless53.711.434.93.2 (1.6)3 (4)I take it less than instructed32.912.155.03.9 (1.4)5 (2)Overall adherenceLow: 123 (82.6%)\
High: 26 (17.4%)3.4 (0.9)4 (3)[^2]

Predictors of Adherence to ICS Among Adult Patients with Asthma {#S0003-S2003}
---------------------------------------------------------------

[Table 3](#T0003){ref-type="table"} shows the results of the multivariate analysis for factors independently associated with overall adherence to ICS therapy. In the univariate analysis, factors with p-value ≤0.25 were age, education, and smoking status, which were included in the multivariate logistic regression model. As shown in [Table 3](#T0003){ref-type="table"}, these factors did not significantly influence the adherence to ICS therapy (p\>0.05).Table 3Association Between Overall Adherence and Participants' CharacteristicsVariableOR (95% CI)P-valueAge\
18--39\
≥40\
1.3 (0.5--3.6)\
Reference\
0.63Education\
Low\
High\
Reference\
2.3 (0.9--6.0)\
0.10Smoking status\
Smoker\
Non-smoker\
Reference\
2.1 (0.7--6.9)\
0.20

Discussion {#S0004}
==========

This study was performed using a previously validated instrument to determine adherence to ICS among adult patients with asthma in Kuwait. To our knowledge, there were no prior published studies evaluating adherence to ICS in Kuwait. The present findings identified the existing problems related to the use of ICS therapy in asthma. Unfortunately, only 17.4% of the participants reported high adherence to ICS. The current study revealed low adherence to ICS in Kuwait. In the Middle Eastern region, a Jordanian study reported that two-thirds of parents of children with asthma were adherent to ICS therapy.[@CIT0029] Moreover, a UAE study involving 200 patients with asthma reported that only 5% of the study participants were on ICS therapy and half of them were on short-acting beta-2 agonists.[@CIT0030] It was estimated that two-thirds of asthma patients in Saudi Arabia were poorly controlled.[@CIT0031] Such figures need to be investigated in relation to factors related to uncontrolled asthma, considering several aspects (eg, patients' beliefs about asthma and medication adherence).

Although poor adherence to ICS is not uncommon in the literature, the rate of high adherence in the present study was lower than those reported in other studies.[@CIT0028],[@CIT0032]-[@CIT0036] Moreover, the MARS-A mean score in our study (mean=3.4) was found to be lower than that reported by other studies.[@CIT0027],[@CIT0028] Consistent with previous similar research, no correlation was found between reported adherence and some of the demographic information.[@CIT0027],[@CIT0037] The findings of the present study merit attention, because low adherence to ICS was previously proven to have negative consequences on health outcomes. A UK study measured the effect of ICS adherence on asthma exacerbations (the need for oral corticosteroid use, asthma-related hospitalization or asthma-related emergency department visits).[@CIT0016] It was estimated that 24% of asthma exacerbations were related to ICS nonadherence.

The mean scores of individual items from the MARS-A scale indicated low adherence. In this study, about 39% of the participants admitted that they sometimes, often, or always use ICS therapy as a reserve if their other inhaler does not work. This finding was higher than that found by Horne and Weinman (2002), where only 15% of participants admitted to such practice.[@CIT0027] Moreover, one of the lowest mean scores was for the second item ("I only use it when I feel breathless"), in which about 73% of the participants reported that they sometimes, often, or always use their ICS only when they feel breathless. This figure was much higher than those reported in other studies in the literature.[@CIT0027] Moreover, Williams et al (2007) found that non-adherence to ICS was associated with lower use of rescue medications, indicating that these patients might have a lower perception of their need for ICS medication due to their milder form of the disease: this might reflect poor understanding regarding the nature of asthma.[@CIT0018] This is consistent with another study, in which the investigators reported that 53% of patients with asthma thought that their asthma was acute and episodic.[@CIT0038]

Patients in the present study exhibited both intentional and unintentional non-adherence. About 35% of the participants decided to miss a dose of their ICS. A lower percentage was observed by a UK study, in which 23% of the participants admitted that they sometimes, often, or always missed a dose.[@CIT0027] In the same study, 22% of patients tried to avoid using their ICS.[@CIT0027] However, our data suggest a higher rate, with 46% of the patients trying to avoid using their ICS. In terms of dose alteration, our finding was lower than that found by Horne and Weinman (49%) but higher than that observed by Laforestt et al (18.3%).[@CIT0027],[@CIT0039] The prevalence of patients stopping their medication in the present study (45%) was higher than that observed by Horne and Weinman (28%) and Laforest et al (31.6%).[@CIT0027],[@CIT0039] It was suggested that nonadherence to ICS might be attributed to patients' concerns related to ICS side effects.[@CIT0040]

On the other hand, more than half of the participants were involved in unintentional non-adherence. This was seen with 51% of patients forgetting to take their ICS medication. This was higher than the findings of both Horne and Weinman (29%) and Laforest et al (25.4%). [@CIT0027],[@CIT0039] In such situations, reminder techniques should be discussed with the patients.[@CIT0015],[@CIT0041] Previous research evaluated strategies used by older adults with asthma and found that those incorporating their use of ICS with their day-to-day activities were more likely to have good adherence than those with other strategies or no strategy at all.[@CIT0042]

Although ICS is the mainstay therapy for patients with asthma, 39% of the participants in the present study used it as a reserve in case other treatments failed. A lower figure was observed in the literature, whereby 15% of the participants used their ICS as a reserve.[@CIT0027] Moreover, nearly half of the participants in the present study used ICS before involvement in activities that might make them breathless. This might be related to patients confusing the roles of controller medications (eg, ICS) and the role of reliever therapy (eg, short-acting beta-2 agonist).

In the present study, around one-third (34%) of the participants reported that they used their ICS less than instructed and about half of them (54%) used it as instructed. In line with this finding, a previous study had similar results, with one-quarter of the patients admitting that they used their ICS less than instructed.[@CIT0027] Nonetheless, 72% and 73% used their ICS when needed and when feeling breathless, respectively. These findings deserve attention, since more than half of the patients reported using ICS less than instructed; however, the majority of the participants did not use their ICS properly, as observed in the first and second items. This might reflect patients' denial of being non-adherent. Gamble et al (2009) reported that about 88% of patients with difficult to treat asthma initially denied their non-adherence to their ICS.[@CIT0021]

Implications for Future Research, Policy and Practice {#S0004-S2001}
-----------------------------------------------------

Non-adherence is a direct reason for therapeutic failure in patients with chronic diseases. Effective communication with patients to uncover the potential individual barriers that prevent them from engaging in effective self-management is warranted. In addition, clinicians have an important role in enhancing medication adherence in which they can carefully consider patients' understanding of the role of ICS therapy in asthma, and highlight the difference between preventer and reliever medications in asthma therapy. Future research should focus on investigating barriers to adherence to ICS in a larger sample of Kuwaiti asthma patients, and on testing different strategies or interventions for overcoming non-adherence through longitudinal research.

Limitations {#S0005}
===========

The present study was limited by the small sample size and the use of convenience sampling method. These limitations might have introduced bias, limiting the generalizability of the findings to all adult patients with asthma in Kuwait. Moreover, the study included limited number of predictors, and other important predictors, such as patient/drug characteristics, were missed out. Additionally, social desirability bias might have contributed to high positive response rate since the survey was interviewer-administered for many participants. Finally, the sample was gender-biased as the majority were female patients.

Conclusion {#S0006}
==========

The present study demonstrated high rates of non-adherence to ICS in patients with asthma. The MARS-A survey, which was proven to be a good and valid tool, was used to measure adherence to ICS therapy among asthma patients in Kuwait. The results of our study highlight the importance of asthma therapy in adults with asthma, and patients' education regarding the role of asthma medications, most importantly ICS. Patient-clinicianconsultations can be improved by exploring and assessing triggers to non-adherence.
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[^1]: **Note:** \*Percentages may not complete to 100% due to missing responses.

[^2]: **Notes:** \*Items score, 1=Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always; ^†^MARS-A, Medication Adherence Report Scale for Asthma. MARS-A items reproduced from Horne R, Weinman J. Self regulation and self management in asthma: exploring the role of illness perceptions and treatment beliefs in explaining non-adherence to preventer medication. *Psychol Heal*. 2002;17(1):17--32. © Professor Rob Horne. Rights managed by Taylor & Francis.^27^
